This paper advances the hypothesis that in societies that suffer from ethnolinguistic center-periphery tension it is harder to agree on public goods than on transfers. After micro-founding a new peripheral diversity index, it puts forth a simple theory in which the cost of public goods increases with peripheral ethnolinguistic diversity and tax compliance decreases with overall ethnolinguistic diversity. It then empirically explores the relation between public goods provision, transfers, peripheral diversity and overall diversity. Consistent with the theory, we find that higher levels of peripheral diversity are associated with less provision of public goods, but more transfers, whereas higher levels of overall diversity have a negative association with We thank two anonymous referees for thoughtful comments. I.
transfers. Public goods and transfers are therefore substitutes in their reaction to a change in peripheral diversity.
Introduction
Empirical evidence has shown that countries that are ethnolinguistically more diverse exhibit lower levels of transfers; those same countries also tend to display a worse provision of public goods. 1 As argued by La Porta et al. (1999) and Alesina et al. (2003) , one reason may be that in more diverse societies people are less willing to pay taxes to finance transfers and public goods. It is therefore not surprising that when analyzing the effects of ethnolinguistic diversity, public goods and transfers are often put in the same bag: both suffer from lower solidarity in more diverse societies.
Although public goods and transfers have much in common, in this paper we advance the hypothesis that politically deciding on public goods is much harder than on transfers. To illustrate this in the case of public goods, there may be disagreement over the particular shape of the country's road network, and it may be difficult to decide on where to locate the nation's capital. In contrast, in the case of transfers, there is much less discussion over their shape or their type, because, after all, "money is money".
How does the difficulty to decide on public goods relate to a country's diversity? Casual observation suggests that the political conflict over public goods often arises from the antagonism between the minorities (the "periphery") and the dominant group (the "center"), rather than from tension between all groups. For instance, the attempt at making Hindi into India's sole national language in 1965 gave rise to widespread protests against "Hindi imperialism". This was a conflict between the periphery and the center, not between the peripheral groups themselves. Another example is 19th century France, where schooling was used as a "a major agent of acculturation", eliminating local culture and unifying the country (Weber 1979) . This process was not exempt of tension, with many peripheral regions, especially in the Pyrenees and Brittany, resisting the center. Something similar occurred in 19th century Italy, where through compulsory education, the Northern elite was able to impose Italian as the common language, in spite of not being popular (Alesina and Reich 2015) . As a last example, in present-day Spain one point of contention in the political conflict between the center and the regions is the country's star-shaped infrastructure network, with many of the roads and railroads passing through Madrid.
This discussion suggests that two types of diversity may matter in determining public goods and transfers. When it comes to people's willingness to pay taxes, it depends on a society's overall diversity, whereas when it comes to the political tension surrounding decisions on public goods, it depends on a society's tension between the center and the periphery. In the theory, we define a society's overall diversity as the expected ethnolinguistic distance between any two randomly drawn individuals -this measure is of course nothing else than Greenberg's B-index. In addition to a society's overall diversity, which derives from tension between any two individuals, we also define a society's peripheral diversity, which stems from the antagonism between the dominant group and the minorities. The main difference between both measures is that peripheral diversity ignores any potential tension between minority groups, whereas overall diversity treats all groups symmetrically.
We then propose a simple theory of the relation between peripheral diversity, overall diversity, public goods and transfers. A society is made up of individuals who belong to different ethnolinguistic groups. Their preferences are quasi-linear in public consumption and private consumption, such that any change in income is absorbed by private consumption. Public goods and transfers are financed by a proportional tax. Decisions about public goods, transfers and taxes are taken by the median voter. We then make two assumptions. First, consistent with La Porta et al. (1999) and Alesina et al. (2003) , the cost of tax enforcement is increasing in society's overall diversity because of people's reduced willingness to comply. Second, consistent with the hypothesis above, the cost of public goods is increasing in society's peripheral diversity.
This simple theory yields four predictions. First, the level of public goods is decreasing in the level of peripheral diversity. This happens because an increase in peripheral diversity makes the provision of public goods more costly, leading to a drop in their provision. Second, the tax rate does not depend on society's peripheral diversity. Together with the first prediction, this implies that an increase in peripheral diversity leads to more transfers. This means that public goods and transfers are substitutes in how they react to a change in peripheral diversity. Third, the tax rate declines in the level of overall diversity. This implies that higher overall diversity lowers transfers. Fourth, because preferences are quasi-linear, a higher level of overall diversity does not affect the provision of public goods, despite its negative effect on tax revenues.
We then test these four predictions using detailed data on language use and linguistic distances from Ethnologue. These data enable us to compute measures of Greenberg's B-index and peripheral diversity for 226 countries. With these indices in hand, we analyze the relation between peripheral diversity, overall diversity, public goods and transfers in a large cross-section of countries. Consistent with the first two theoretical predictions, we find that an increase in peripheral diversity lowers the provision of public goods, but increases transfers. Consistent with the last two theoretical predictions, an increase in overall diversity has no effect on the provision of public goods, but lowers the level of transfers. Our most important conclusion is that public goods and transfers act as substitutes when the tension between the center and the periphery increases. Once again, the intuition is that the antagonism between the center and the periphery complicates political decision-making, and this disproportionately hurts public goods.
The rest of the paper is organized as follows. Section 2 proposes a peripheral diversity index and develops a theory of diversity, public goods and transfers. Section 3 tests the theory using cross-country data. Section 4 concludes.
Theory
We develop a simple theory of a society with both public goods and transfers, financed by a proportional tax. Collecting taxes is challenging, especially in diverse societies.
This makes the cost of tax enforcement an increasing function of a country's ethnolinguistic diversity. Additionally, in countries with a high degree of tension between the center and the periphery, drawn-out political discussions increase the cost of providing public goods. This theory yields predictions for the relation between peripheral diversity, overall diversity, public goods and transfers. These theoretical predictions will serve as a basis for our empirical investigation. Before presenting the model, we start by proposing a framework that micro-founds a peripheral diversity index which captures the alienation that arises between the dominant center and the peripheral minority groups. An early version of this index appeared in a working paper by Desmet et al. (2005) .
A general model of peripheral alienation
Consider a country with total population normalized to 1. There are K + 1 distinct groups, labeled 0, 1, . . . , K . The groups are defined along one dimension of identity, such as ethnicity, language, religion or place of origin. 2 In the theory we refer to them generically as ethnolinguistic groups, whereas in the empirics we focus, for reasons that will become apparent later, on linguistic groups. One group, 0, called "center" or "dominant group", has a share s 0 of the population, whereas the other K groups, called "minorities" or "peripheral groups", have population shares s k . Each citizen of the country belongs to one and only one group. Hence, the vector (s 0 , s 1 , . . . , s K ) belongs to the k + 1 -dimensional simplex and K k=0 s k = 1. Our model focuses on the frequently observed cases where the "dominant" group contains at least as many individuals as any of the minority groups: 3
Hence, we examine the subset of vectors S ⊂ given by:
A crucial element of our model is the introduction of ethnolinguistic distances between groups. Thus, there is a matrix T that assigns the distance τ kl to each pair of groups k and l. We assume that all values τ kl lie between 0 and 1, and that τ kl = τ lk . The set of such matrices is denoted by T . In the empirical part of the paper τ kl is the linguistic distance between the language spoken by group k and the language spoken by group l. 4 2 We thus ignore the possible overlap between multiple dimensions of identity. 3 There are of course cases where the dominant group does not correspond to the biggest group. Examples include the Tutsis during different periods of Rwandan history and the Afrikaners of South Africa before the end of Apartheid. 4 This is similar to the resemblance function of Greenberg (1956) .
The population shares and ethnolinguistic distances will be enough to determine the level of peripheral diversity which reflects the tension between the center and the peripheral groups. We proceed in three steps. First, we define the notion of inter-group alienation. Second, we use this concept to define peripheral alienation. Third, we show that under certain axioms peripheral alienation can be interpreted as peripheral diversity.
We start by defining the notion of inter-group alienation. Formally, we assume there exists an alienation function such that the value of inter-group alienation experienced by group k towards group l is given by
which depends on the size of both groups and the ethnolinguistic distance between them. Because of our focus on alienation between the center and the periphery, it is natural to allow for different functional forms, one for alienation towards the center and another for alienation towards the periphery. In particular, function f pc (s 0 , s k , τ 0k ) gives the centrifugal alienation experienced by each of the k = 1, . . . , K minority groups towards the center, whereas the function f cp (s 0 , s k , τ 0k ) gives the centripetal alienation experienced by the center towards each of the k = 1, . . . , K minority groups. At this point, the functions f pc and f cp have been constructed from the notion that alienation originates directly between groups. In the next subsection we will discuss how we can derive the functions f pc and f cp from an alienation function at the individual level.
The country's total level of peripheral alienation is then the sum of the alienation from the minority groups towards the center and from the center towards the minority groups. Formally, for every vector s = (s 0 , . . . , s K ) ∈ S, distance matrix T ∈ T and alienation functions f cp and f pc , we define the total level of peripheral alienation PA(s, T ) as
(1)
Condition 4 (Supermodularity) For every s ∈ S with s k < s l , and τ 1 kl < τ 2 kl , the following holds:
Conditions 1 and 2 impose continuity and monotonicity. Condition 3 is the key to obtain an index of diversity. If f is concave in the size of the group, smaller groups experience, in "per capita" terms, more alienation than larger groups. 5 In the case the alienation functions are differentiable, the supermodularity condition implies, in particular, that ∂ f cp (s 0 ,s, τ) ∂s∂τ > 0. The following proposition states that peripheral alienation increases when the minority groups that are more distant from the center are larger:
Proposition 1 Assume that Conditions 1-4 hold. Let the matrix T and the vector s ∈ S be given. Consider the subset S kl (s) of population shares in S such that s 0 = s 0 . Let two minority groups k, l be such that τ 0k ≥ τ 0l . Suppose that the maximization problem max s∈S kl (s)
PA(s, T )
has a unique solution denoted by s * ∈ S kl (s). Then s * k ≥ s * l .
Proof See Appendix A.
Proposition 1 says that, if τ 0k ≥ τ 0l , i.e., if group k is more distant from the center than group l, maximum peripheral alienation should satisfy s * k ≥ s * l . Note that when τ 0k = τ 0l the proposition implies that s * k = s * l . In this case, the problem resembles the traditional approach to diversity where only the sizes of the groups matter. In that context it is commonly assumed that an index of diversity should satisfy a property similar to the one stated in Proposition 1, namely that diversity is maximized when there is an equal number of individuals in each group. For example, Shannon's information entropy index satisfies this property (Shannon 1949) . Thus, our index PA(s, T ) can be interpreted as an index of peripheral diversity. 6 The proposition clarifies the relationship between diversity and the nature of the inter-group alienation function. Thus, whenever the functions f pc and f cp are concave in the size of the group, the index PA can be seen as satisfying a necessary condition to be interpreted as a peripheral diversity index.
At this point, one might ask what would happen if instead of Condition 3, we imposed the "opposite" condition by assuming the functions f cp and f pc to be convex. This would imply that if groups k and l have the same ethnolinguistic distance to the center, the total peripheral alienation increases if members of a smaller group join the larger one. This alternative property could be seen as a necessary condition to obtain an index of peripheral polarization instead of an index of peripheral diversity. Thus, depending on whether inter-group alienation increases in the size of the group in a concave way or in a convex way, the aggregate index PA can be interpreted as satisfying a necessary property of either a measure of diversity or a measure of polarization. We summarize this insight in the following corollary of Proposition 1: If, however, the "opposite" to Condition 3 holds, i.e. if the functions f cp and f pc are convex, the index of peripheral alienation can be interpreted as an index of peripheral polarization.
A specific index of peripheral alienation
In this section we provide a specific form for the inter-group alienation functions f pc and f cp . These functions will be the ones used in the empirical part. In contrast to our approach in the previous section, we derive them from assumptions at the individual level.
To come up with these functions, we follow the identification-alienation framework of Esteban and Ray (1994) , though we will allow for a more flexible approach. 7 An individual of ethnolinguistic group k feels identified with other individuals of the same group. This sense of identification is a function of the size of the group, and is represented by s α k . In Esteban and Ray (1994) α is positive, implying that the sense of identification is stronger the bigger the group. In contrast, we prefer not to restrict the value of α. Indeed, it may very well be that the sense of identification becomes smaller as the group becomes larger, in which case α < 0. There are many examples where small ethnic, linguistic, cultural or religious groups feel a keener sense of community and a stronger desire to assert their identity.
An agent of ethnolinguistic group k feels more alienated from someone of ethnolinguistic group l the greater the distance τ kl . This alienation is influenced by the sense of identification. In particular, an individual attaches more weight to the distance τ kl if his sense of identification with his own group is stronger. As defined in Esteban and Ray (1994) , the alienation experienced by an individual of group k towards an individual of group l is s α k τ kl . Since there is a proportion s 0 of individuals belonging to the dominant group, the centrifugal alienation of an agent of minority group k is s β 0 s α k τ 0k . In Esteban and Ray (1994) , β = 1. In our case, we suppose that an individual's centrifugal alienation only depends on there being a dominant group, independently of how many people actually belong to that dominant language, so that we set β = 0. In that case, an individual's centrifugal alienation is s α k τ 0k . Setting β = 0 captures the idea that some policy choices may be imposed by the center because of it being the center and not because of its exact size. If so, it is reasonable to think that the centrifugal alienation associated with these policies are independent of the center's exact size. If each individual of minority group k feels an alienation s α k τ 0k towards the center, and if a share s k of the population belongs to group k, then the centrifugal alienation of all individuals of group k is s 1+α k τ 0k . Thus, the inter-group alienation function f pc is given by
(2)
We assume that individuals of the center have the same type of alienation function as individuals of the minority groups, except for the fact that in this case β is set to 1. There is no reason why the alienation experienced by the center towards the periphery should be independent of the peripheral groups' sizes. Hence, the centripetal alienation felt by members of the central group depends on the size of the minorities, so that
We can now define the total level of peripheral alienation by plugging (2) and (3) into (1):
This is the index we will be using in the empirical section of the paper. Depending on the value of α, (4) can be interpreted as an index of peripheral diversity or an index of peripheral polarization. We summarize this result in the following corollary:
Corollary 2 If α < 0, the index (4) satisfies Conditions 1-4, and can thus be viewed as an index of peripheral diversity. Hence,
If, in contrast, α > 0, the index (4) can be interpreted as an index of peripheral polarization.
To illustrate the difference between diversity and polarization, consider a country with three groups. Their respective sizes are s 0 , s 1 and s 2 . Group 0 is the dominant one, and groups 1 and 2 are minorities. Further assume that the distance between each minority group and the dominant group is 1. Index (4) is then equal to s 1 s 1+α
We can now interpret this example for the two cases we have in mind. If α < 0, we get a measure reflecting diversity. For a given share of the dominant group, the maximum diversity is reached when s 1 = s 2 . In other words, we face most diversity with two (equally sized) minority groups. If α > 0, we obtain a measure reflecting polarization that attains the highest level if one of the two remaining groups disappears. In other words, the level of polarization is highest if we have only one, rather than two, minority groups. This insight does not change once we allow for different distances between groups.
Peripheral diversity, public goods and transfers
Denote the income of individual i by y i . Average income is y, and median income is y m , where y m < y. The government provides everyone with the same level of public goods and lump-sum transfers. All individuals have the same preferences over public consumption (G) and private consumption (c), represented by the quasi-linear utility function
The government pays for public goods and transfers through a proportional tax. The cost of public goods is increasing in the political conflict incurred to reach an agreement. Our discussion in the introduction suggests that this political conflict often has a markedly center-periphery character. For example, the center and the periphery may have long drawn-out discussions about which language to use in schools and hospitals, or it may take many fights for both sides to agree on the shape of the country's road network. We therefore postulate that the cost of the public goods is proportional to the tension individuals from the periphery feel towards the center, K k=1 s 1+α τ 0k , and the tension individuals from the center feel towards the periphery, K k=1 s k s 1+α 0 τ 0k . That is, the cost of the public good, p, is an increasing function of the peripheral index, PD; for simplicity, we assume that p = (PD + η), with η > 0. 8 Collecting taxes is challenging in diverse societies. We assume that the cost of tax enforcement is an increasing function of the average ethnolinguistic distance between individuals in society, k l s l s k τ lk . This captures the idea in La Porta et al. (1999) and Alesina et al. (2003) that people are less tax compliant in more diverse societies. In addition, the cost of tax enforcement is assumed to be increasing in the tax rate, t.
Hence, a tax rate t will generate government income t y(1 − γ t k l s l s k τ lk ), where γ > 0 and γ k l s l s k τ lk < 1. Notice that k l s l s k τ lk is nothing else than Greenberg's B-index, which measures the average ethnolinguistic distance between two randomly picked individuals. Hence, B = k l s l s k τ lk . In our model Greenberg's B-index is meant to capture the tension between all groups, as opposed to peripheral diversity, which measures the center-periphery tension. 9 The society's budget constraint can then be written as
The society has to choose the level of public good, G, the income tax rate, t, and the transfer that each individual receives, r . We adopt the view that society implements a Condorcet winner policy. We will now show that the optimal policy for the median income agent is a Condorcet winner. His optimal policy (G * , t * , r * ) is the one given by the solution to the following optimization problem max G,t,r
The first order conditions for an interior solution of this problem yield
Note that condition t ≤ 1 implies that an interior solution satisfies 10
and that the level of public good G * does not depend on the tax rate t. Furthermore, Eqs. (5) and (7) imply that 11
Because of the budget constraint (PD + η)G + r = t y(1 − γ t B), when comparing two different policies we only need to focus on the level of the public good G and the tax rate t. Consider a policy (G , t ) that is not optimal for the median income agent.
In that case,
which can be rewritten as
If t < t * , it follows that an inequality equivalent to (9) also holds for all y i ≤ y m , so that at least 50% of the individuals prefers (G * , t * ) to (G , t ). If t > t * , it follows that an inequality equivalent to (9) holds for all y i ≥ y m , so that again at least 50% of the individuals prefers (G * , t * ) to (G , t ) . Note furthermore that if the tax rate t * is implemented, all agents agree on the optimal level of public good, G * . Thus, the optimal policy of the median income agent, (G * , t * ), is a Condorcet winner policy.
We now analyze how the level of public goods and transfers depend on peripheral diversity and overall diversity. From (5) it is obvious that
Combining (6) and (8), we can write
Given that y m < y, from (11) it follows that
Before turning to the empirics, it is useful to provide some intuition for our findings in (10) and (12). When peripheral diversity increases, the cost of public goods goes up, but the cost of enforcing taxes does not change. As a result, the drop in public goods provision, due to its higher price, is compensated by an increase in transfers. When, instead, overall diversity goes up, collecting taxes becomes more expensive. The quasi-linear nature of the preference function then implies that the provision of public goods does not change, so that the lower tax revenues must entail a lower level of transfers.
Empirical analysis
In our empirical analysis we explore the relation between peripheral diversity, overall diversity, public goods provision and redistribution through transfers. In particular, we test whether greater peripheral diversity is associated with worse public goods provision, but higher levels of transfers. We also test whether higher overall diversity is associated with lower transfers. Before doing so, we discuss how we define groups, how we measure distances between them, and which parameter values to use to measure peripheral diversity (4).
Groups, distances and parameter values
Groups are defined by the language they use. Though the theory applies more broadly to any dimension of identity, we focus on language because of the availability of detailed data on both language use and linguistic distances. In fact, even studies that focus on ethnicity, such as Fearon (2003), often use language to define distances between ethnicities. 12 Linguists use a tree structure to represent the distance between languages. This tree captures the genealogy of languages, classifying them by their family structure. For example, if Hindi and Russian got separated nearly 7000 years ago, whereas Russian and Byelorussian split apart less than 1000 years, then Hindi and Russian are more distant cousins-and hence will have less branches in common in the language tree-than Russian and Byelorussian (Gray and Atkinson 2003) . The proximity of two languages can then be measured by the number of shared branches in the language tree.
In our theory we are interested in a distance measure τ lk between languages l and k that is related to the alienation an individual from group l feels towards an individual from group k. A priori there is no reason why τ lk should be a linear function of the number of shared branches in the language tree. For example, if alienation stems from the inability to understand each other, then even relatively small distances in the language tree may be enough to hinder communication. If, instead, alienation is rooted in deep cleavages going back thousands of years, then the number of shared branches must be very low for tension to arise. We therefore follow Fearon (2003) and Desmet et al. (2009) and measure τ lk as a nonlinear negative function of b lk , the number of branches shared by languages l and k. Hence,
where m is the maximum number of branches between any two languages and δ is a parameter that determines how fast the distance τ lk declines as the number of shared branches increases. Lower values of δ imply a more convex function, meaning that linguistic distances only become important when two languages are sufficiently apart in the language tree. Going back to our previous example, if alienation stems from the inability to understand each other, then τ lk becomes important as soon as two languages are no longer close cousins in the language tree. In that case, a high value of δ would be appropriate. In our benchmark analysis we follow Fearon (2003) and use a value of δ = 0.5, but explore other values in our robustness checks. As for the value of α, our focus is on peripheral diversity, rather than peripheral polarization. We therefore choose a value of α = −0.5. To measure the number of shared branches between any two languages, we use the language tree from the Ethnologue project (Gordon 2005) .
Peripheral diversity and Greenberg's B-index
In this section we provide estimates of peripheral diversity and Greenberg's B-index for a broad cross-section of countries. Recall from our theory that peripheral diversity captures the antagonism between the dominant group and the minority groups, whereas Greenberg's B-index captures the antagonism between all groups. In both cases, this antagonism is increasing in the linguistic distances between the groups. Using data from Ethnologue (Gordon 2005) , Table 10 
Public goods, peripheral diversity and Greenberg's B-index
Table 1 reports our benchmark regression of public goods on Greenberg's B-index and peripheral diversity. To give a broad overview of different public goods, we include two related to health (child mortality and measles immunization), two related to education (illiteracy and school attainment) and two related to infrastructure (access to improved sanitation and road density). In addition to our variables of interest, we also control for GDP per capita, regional dummies, absolute latitude and roughness of terrain. In general the data cover the period 1990-2010. Appendix B provides a detailed description of the data sources and their time spans. As expected, Table 1 shows that, whenever statistically significant, income per capita and distance from the equator (absolute latitude) improve public goods outcomes, whereas roughness of terrain worsens them. As for regional differences, sub-Saharan Africa fares worst. Turning to our two variables of interest, we find that peripheral diversity tends to be associated with worse outcomes. In all but two of the cases, the coefficients are statistically significant at the 5% level. In one of the remaining cases-school attainment-the coefficient is still statistically significant at the 10% level, whereas in the other case-road density-the coefficient is statistically insignificant. As for Greenberg's B-index, its coefficients are statistically insignificant in all cases. These results are in line with our theory: as shown by (10) and (12), a higher degree of peripheral diversity worsens the provision of public goods, whereas a greater level of overall diversity has no effect. In terms of their economic magnitudes, the estimated coefficients on peripheral diversity are by no means trivial. The standardized β values on peripheral diversity range from 7% in the case of child mortality to −31% in the case of measles immunization. This means that a one standard deviation increase in peripheral diversity is associated with an increase in child mortality by 7% of its standard deviation, and it is associated with a decrease in the measles immunization rate by 31% of its standard deviation. To put these numbers into perspective, in the case of child mortality, a one standard deviation increase in peripheral diversity has about one-tenth of the effect of a one standard deviation decrease in GDP per capita, whereas in the case of measles immunization, a one standard deviation increase in peripheral diversity has a larger effect than a one standard deviation decrease in GDP per capita.
We conduct four types of robustness checks. In a first exercise we examine whether our results change when controlling for legal origin and religious composition. As can be seen in Table 2 , our findings are unchanged. The standardized β values on peripheral diversity are slightly smaller: 6% in the case of child mortality and −26% in the case of measles immunization. Socialist legal origin tends to improve public goods, whereas a higher share of Muslims worsens some of the outcomes, such as child mortality and school attainment.
In a second exercise, we explore whether the results depend on the inclusion of particular countries or regions. Using our benchmark specification of Table 1 , we exclude, one at a time, sub-Saharan Africa, Latin America and the Caribbean, and East and Southeast Asia. Table 3 , Panels A through C, shows that when excluding East and Southeast Asia, the association between peripheral diversity and public goods provision becomes weaker, though it continues to be statistically significant at the 5% level for measles immunization and access to improved sanitation. In the case of measles immunization, the standardized β ranges from −27% when excluding sub-Saharan Africa to −36% when excluding East and Southeast Asia, whereas for access to improved sanitation, the standardized β ranges from −16% when excluding East and Southeast Asia to −29% when excluding sub-Saharan Africa. To further assess the importance of particular observations, we eliminate outliers using the dfbeta method. 13 Table 4 shows the results for the benchmark specification (Panel A) and for the more comprehensive specification (Panel B). In the benchmark specification peripheral diversity continues to be statistically significant at the 5% level with the right sign in three out of the six specifications, whereas in the more comprehensive specification this is true in four out of the six specifications. In the latter case, peripheral diversity only loses significance for school attainment. Once again, the magnitudes of 13 The dfbeta measures for each variable how influential each observation is. Following Belsley et al. (1980) , we drop observations with an absolute value of dfbeta on either Greenberg's B-index or peripheral diversity greater than 2/ √ (#obs). Excludes observations with an absolute dfbeta value for Greenberg's B-index or for peripheral diversity greater than 2 divided by the square root of the number of observations Regression include following additional controls: log GDP per capita , absolute latitude, terrain roughness, sub-Saharan Africa dummy, East and Southeast Asia dummy, Scandinavian legal origin, French legal origin, socialist legal origin, German legal origin, percentage protestant, percentage catholic and percentage muslim In a third exercise, we include Greenberg's B-index and peripheral diversity one at a time, rather than jointly. Table 5 reports the results. When only including Greenberg's B-index (Panel A) , it is associated with worse public goods outcomes. Two out of the six outcomes yield coefficients that are statistically significant at the 1% level, two other outcomes give coefficients that are statistically significant at the 10% level, and the remaining two are not significant. When only including peripheral diversity (Panel B), it also tends to be associated with worse public goods outcomes. Four out of the six outcomes give coefficients that are statistically significant at the 1% level, one other at the 10% level, and the remaining one is not significant. It is not surprising that when including Greenberg's B-index and PD separately, both tend to be negatively associated with public goods. After all, Greenberg's B-index and PD are positively correlated. Note, furthermore, that the R 2 values tend to be slightly higher for the regressions that include PD than for those that include Greenberg's B-index. Consistent with this, when both are jointly included, as in Table 1 , PD trumps Greenberg's B-index.
In a fourth exercise, we examine the importance of linguistic distances for our results. Recall that lower values of δ imply a linguistic distance function that is highly convex, meaning that the linguistic distance between two languages only becomes important when they are very far apart in the language tree. In contrast, higher values of δ imply that the linguistic distance between two languages already becomes important when they are still quite close in the language tree. Table 6 reports results for δ = 0.1 (Panel A) and δ = 0.9 (Panel B). The results do not seem to depend much on the value of δ: the lower value of δ yields coefficients on PD that are statistically slightly more significant than the higher value of δ, but the difference is small. In terms of their economic significance, we confirm our previous results. For δ = 0.1, the standardized β for child mortality is 7% and for measles immunization is −29%; the corresponding figures for δ = 0.9 are 6 and −31%. These numbers are virtually identical to those we found in our benchmark analysis of Table 1 .
Transfers, peripheral diversity and Greenberg's B-index
We now turn to analyzing the relation between peripheral diversity, Greenberg's Bindex and transfers. Our dependent variable is transfers and subsidies as a share of GDP. As in the case of public goods, the data cover the period 1990-2010. In addition to peripheral diversity and Greenberg's B-index, we also control for other possible determinants of the level of transfers. Table 7 reports our findings for different sets of covariates. In column (1), where we control for GDP per capita, absolute latitude, roughness of terrain and regional dummies, we find that transfers tend to go down when Greenberg's B-index increases. In contrast, transfers tend to increase when peripheral diversity is higher. Both coefficients are statistically significant at the 1% level. These findings are consistent with our theoretical results (10) and (12). The rest of the columns of Table 7 analyze the robustness of our findings by including different controls, such as population size, legal origin, religious composition, and share of the population 65 years and older. Our results are unchanged. (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) , absolute latitude, terrain roughness, sub-Saharan Africa dummy, East and Southeast Asia dummy, and log population . In addition, columns (4), (5) and (6) also include log population above 65 years , socialist legal origin, French legal origin, German legal origin, British legal origin, percentage protestant, percentage catholic and percentage muslim.
b
Excludes observations with an absolute dfbeta value for Greenberg's B-index or for peripheral diversity greater than 2 divided by the square root of the number of observations. Regression include following controls: log GDP per capita (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) , absolute latitude, terrain roughness, sub-Saharan Africa dummy, East and Southeast Asia dummy, and log population . In addition, column (2) also includes log population above 65 years , socialist legal origin, French legal origin, German legal origin, British legal origin, percentage protestant, percentage catholic and percentage muslim Table 9 continued Transfers 1990-2010
(3) [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] , absolute latitude, terrain roughness, sub-Saharan Africa dummy, East and Southeast Asia dummy, and log population . In addition, columns (2) and (4) also include log population above 65 years , socialist legal origin, French legal origin, German legal origin, British legal origin, percentage protestant, percentage catholic and percentage muslim b Regression include following controls: log GDP per capita (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) , absolute latitude, terrain roughness, sub-Saharan Africa dummy, East and Southeast Asia dummy, and log population . In addition, columns (2) and (4) also include log population above 65 years , socialist legal origin, French legal origin, German legal origin, British legal origin, percentage protestant, percentage catholic and percentage muslim
The magnitudes of the effects are economically meaningful. Focusing on column (1), the standardized β on peripheral diversity is 16%, and the standardized β on Greenberg's B-index is −28%. This means that a one standard deviation increase in peripheral diversity raises transfers by 16% of its standard deviation, whereas a one standard deviation increase in Greenberg's B-index lowers transfers by 28% of its standard deviation. To provide a benchmark for these figures, a one standard increase in GDP per capita raises transfers by 35% of its standard deviation. Hence, the roles of peripheral diversity and Greenberg's B-index are quantitatively relevant.
We conduct three further robustness checks. First, we analyze the importance of particular regions or observations for our results. Table 8 , Panel A, shows the results when we drop different parts of the world. Focusing on the benchmark specification, reported in columns (1) through (3), the standardized β on Greenberg's B-index ranges from −27% when excluding sub-Saharan Africa to −29% when excluding East and Southeast Asia, whereas the standardized β on peripheral diversity ranges from 12% when excluding East and Southeast Asia to 16% when excluding sub-Saharan Africa. Table 8 , Panel B, explores the effect of influential observations based on the same dfbeta method as before. In the benchmark regression, reported in column (1), the results hardly change. However, in the more comprehensive specification, reported in column (2), the results are weaker in that peripheral diversity is no longer statistically significant.
Second, we include Greenberg's B-index and peripheral diversity as two separate regressors. For each case, we rerun the regressions of column (1) and column (6) of Table 7 . As can be observed in Table 9 , Panel A, the association between our two diversity indices and transfers is weaker, and most often statistically insignificant. This is not surprising: since Greenberg's B-index and peripheral diversity are positively correlated, but have opposite effects when both included, their effects when introduced separately are ambiguous. This underscores the importance of jointly controlling for Greenberg's B-index and peripheral diversity. Not doing so would amount to omitted variable bias, since the theory predicts that both indices matter. Third, we analyze how our results change when we take different values of δ to compute linguistic distances. Table 9 , Panel B, reports the results. Our findings are largely unchanged, though somewhat weaker for low values of δ.
Concluding remarks
In this paper we have proposed a theory that analyzes the relation between diversity, public goods and transfers. Following the existing literature, the theory assumes that people are less willing to pay taxes in countries with high degrees of overall diversity. In addition to this standard argument, we have advanced the hypothesis that in countries that suffer from greater antagonism between the center and the periphery it is harder to reach a political agreement on public goods than on transfers. To distinguish between these two arguments, we have defined two types of diversity: a country's overall diversity which captures the tension between all individuals and affects the willingness to pay taxes; and a country's peripheral diversity which captures the tension between the center and the periphery and affects the cost of providing public goods.
Our simple theory has yielded four predictions: greater peripheral diversity lowers public goods provision but increases transfers, whereas greater overall diversity has no effect on public goods provision but lowers transfers. Our empirical analysis has provided evidence in support of these theoretical predictions. An important conclusion is that public goods and transfers are substitutes in their relation to a change in peripheral diversity.
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